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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U101591
Jep>kaBHUH peecTpaniliHuIl HOMeP: 0116U007066
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 23-09-2019

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramy: Metoj yHiTapHUX IepeTBOPEHb B KBAHTOBII €JIeKTPOANHAMIL] i XxpomoguHamili. HapomkeHHs
3a4apOBaHUX ME30HiB, BEKTOPHUX OO30HIB Ta CTPYMEHIB B 3iITKHEHHSX YJIbTPAPEJISTUBICTCBKUX IPOTOHIB. be3aMacoBi

YaCTUHKMU 31 CIipaJIbHICTIO SIK TPAHWYHUI BUINAZIOK MAaCUBHUX YaCTUHOK 3 [JOBIJIbBHUMU CIIIHAMU
IToyaToK eramy: 01.2018
3akiHyeHH4 eTamy: 12.2018

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0cooH (a6o ITIB PpiznyHOi 0cO6H): HauioHanbHMiT HayKOBUIA

ueHTp "XapkiBcbkuil ¢isuko-rexHiuHui inctutyT" HAH Ykpainu

Kopg, 3a €IPIIOY: 14312223

MicueBHaxo,ereHHﬂ: ByJI. AKazieMiuHa, 1, M. XapkiB, XapKiBcbKuil p-H., XapKiBcbka 0671., 61108, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380573351688, 380573353530

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHmi 06car ¢piHaHCyBaHHS (THC. rPH.): 1780




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KineTtuka ¢a3oBux nepeTBopeHb B KOHJIEHCOBAHUX cUcTeMax. PO3BUTOK Teopii siiepHUX B3a€MO/Ii1 ITPY BUCOKUX

€HEePrisx.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Kinetics of phase transformations in condensed systems. The development of theory of nucleus interactions at
high energies.

Pedepat yKpaiHCBKOIO:

JocnimkeHHs 6yu 30cepeyKeHi Ha 3acToCyBaHHi kKBaHTOBOi Teopii nosis (KTII) gjs1 onucy BIacTUBOCTEN HE TiJIbKU
ME30H-HYKJIOHHUX CACTEM Ta MOAAJbLUIOMY 3aIIPOBA/I)KEHHI METOY TaK 3BaHMX OJISITHEHUX YaCTUHOK B I10JIbOBUX
MOJEJISIX 3 CUJIBHOIO Ta €JIEKTPOCIa6KOI0 B3aeMoisiMu. BinoBinHo, 3ycuiis 6ynu cripsMmoBaHi Ha 1) mo6ynoBy
OIIepaTOPiB PEJISTUBICTCHKUX B3aEMOJIIN ¥ 300paskeHHi ofsirHeHuX 4acTUHOK (30Y) B KBAaHTOBIl €JIeKTPOgUHAMILL
(KE[) Ta xBaHTOBil xpomoprHamini (KXII); 2) BupimeHnHs npobaemu 3B's13aHux ctaHiB y KEJI. HapomxkenHs
BEKTOPHUX 0030HiB W+, W-iZ /0* cyMiCHO 3 3a4apOBaHMMU KBapKamMy, D-Me30HaMU Ta CTPYMEHSMMU B
IIPOTOH-TIPOTOHHUX 3iTKHEHHSIX MOJENI0eTbCs 3a gonomoroo MadGraph5_aMC @ NLO Ta Pythia 8. Pospaxynku
IIPOBOJATLCS B HACTYITHOMY—3a—JIiIMPYIOUMM NOPAIKY Teopii 36ypeHb KX]I. BuByaeThCs BIIJIMB 6araTopasoBUX
[IAPTOHHMI B3a€MOJIill Ta IAPTOHHUX 3JIMB HA Nlepepi3u peakuiil. Po3paxyHK BUKOHAHO 32 YMOBaMU
excriepumeHTiB ALICE Ta LHCb na Benukomy anponnomy kosaiinepi LIEPH. Teopis MaCMBHUX YaCTUHOK Y 4-
BHMipHOMY 4aco-IpocTopi MiHKOBCbKOro cOpMyJIIOBaHa SIK TEOPisi 6€3MaCcOBUX YACTUHOK Y 5-BUMIpHOMY
npocropi. [JoBeieHo, 110 TPy TPaHUYHOMY IIEPEXOZi 0 MacH, fIKa NOPIBHIOE HYJIIO, 25+1 cTaHM Nosgpu3salii
YACTUHKY 3i CIIIHOM S IIEPETBOPIOIOTHCS ¥ 2S+]1 CTaHU YaCTUHOK 3 IIEBHUMMU CHIPaJIbHOCTSAMH, 200 y CYyNepHo3ullii

LMX CTaHiB. JleTajibHO MPOaHali30BaHO BUMAMOK CIIiHY 2, OJep’KaHi TEH30PHI PiBHAHHA [J1 MACUBHOT'O I'PABITOHY.

Pedepar aHI1iliCbKOIO:

Research was focused on application of the quantum field theory (QFT) to describe the properties of not only
meson-nucleon systems and further development of the method of so-called clothed particles in the field models
with strong and electroweak interactions. Therefore, the effort was aimed at 1) construction of the operators of
relativistic interactions in the clothed particle representation (CPR) in quantum electrodynamics (QED) and
quantum chromodynamics (QCD); 2) solution of the problem of bound states in QED. Production of vector bosons
W+, W-and Z /o* together with charmed quarks, D-mesons and jets in proton-proton collisions were simulated
with MadGraph5_aMC @ NLO and Pythia 8. Calculations are made in the next-to-the-leading order of the
perturbation theory of QCD. The effect of multiple parton interactions and parton showers on the reaction cross-
section was studied. Calculations were made for the conditions of experiments ALICE and LHCD at the Large
Hadron Collider at CERN. The theory of massive particles in the 4-dimension Minkovsky time-space was
formulated as a theory of massless particles in the 5-dimension space. It was proved that in the zero mass limit,
the 2S+1 states of the particle with spin S are converted into the 2S+1 states of the particles with certain chiralities,
or into superpositions of these states. A detailed analysis of the case of spin 2 was made and the tensor equations
for the massive graviton were obtained.
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Koau TeMaTHYHHX PYyOPHK: 30.15.41
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BuyeHe 3BaHHA:
InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: [lncdepeHyjiiHi Ta iHTErpasbHi Iepepisy NpOLECiB HAPOIKEHHS 3a4aPOBAHUX
ME30HiB, BEKTOPHUX OO30HIB Ta CTPYMEHIB B 3iITKHEHHSX yJIbTPAPEJISTUBICTCHKUX IPOTOHIB 32 yMOBaMU

€KCIIepUMEHTIB Ha Besmkomy agpoHHOMYy Kosanzepi LIEPH.

Hassa HTII aHrificbKo¥0: Differential and integral cross sections of charm meson, vector boson and jet

production in collisions of ultrarelativistic protons under conditions of the experiments at the CERN Large Hadron
Collider

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmn, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'asmy3b 3acTocyBaHHs: K 73.10.0 JJocipKeHHS Ta pO3POOKY B ratysi IPUPOJHUYMX TA TEXHIYHUX HAyK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: B tprox nopskax Teopii 36ypeHb KBAHTOBOI XPOMOIMHAMIKY OTPUMAHO NEPEPI3U HapopKeHHS W Ta
Z/o* pazom 3 D-me3oHamu Ta cTpymeHsMmu. [TokazaHo, 1o MaciiTabHi Bapialii TeopeTHYHUX pO3paxyHKiB 3HAYHO

INEpEBNIYIOTH eKCHepI/IMeHTaJII)Hi HEeBU3HAYEHOCTi.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIiii (Marepiasis,

TEXHOJIOTIl TOIO) 1J151 3a6€e3M1eYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyins HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxkeno
ITpakTnyHa peasnisanis HTII
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crnio>KkuBavi NPOAYKILii:
IlepcrieKTHBHI PUHKH: VkpaiHa, 3apy6ixkHi KpaiHu
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY IiCJIsA 3aBEPLIEHHSI POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IloTeH1iaIbHUE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TePMiH OKYIHOCTi (POKiB):

HoparkoBa iHdpopmauist:



IX. Bi6sriorpadiuHuii onuc
1. Alekseechkin N.V. Thermodynamics and kinetics of nucleation in binary solutions, Chemical Physics, 517 (2019)
138-154

2. Lavrova G.N., Turkin A.A., Bakai A.S. The effect of phason defects on the radiation-induced swelling of
quasicrystalline materials, Radiation Effects and Defects in Solids, 173, issue 7-8 (2018) 578-588

3. Borisenko A. Nominal vs. actual supersaturation of solutions, Journal of Crystal Growth 486 (2018) 122-125.

4. 'papucekuii A.B. ,Ctenanoscbkuii F0.I1. BedamacoBa rpanulis piBHsIHb baprmana-Birnepa s MacUBHOTO
rpaBiToHa, Ykp. ¢i3. xxypH. T. 63, N2 7, 2018. c. 582-589.

5. T.M. Horbatiuk, V.V.Kotlyar, M.1.Maslov, A.S.Safronov. Production of ¢ anti-c and b anti-b quark pairs in pp
collisions at energies of experiments at the Large Hadron Collider, East European Journal of Physics, No 1(2019)
pp. 40-45

6. Sandev T., Metzler R., Chechkin A. From continuous time random walks to the generalized diffusion equation.
Fractional Calculus and Applied Analysis (Review paper) 21 (2018) 10-28.

7. Sposini V., Chechkin A.V,, Seno F., Pagnini G., Metzler R. Random diffusivity from stochastic equations:
comparison of two models for Brownian yet non-Gaussian diffusion. New Journal of Physics 20 (2018) 043044.

8. Mardoukhi Y., Jeon J.-H., Chechkin A.V., R. Metzler R. Fluctuations of random walks in critical random
environments. Physical Chemistry Chemical Physics 20 (2018) 20427-20438.

9. Cherstvy A.G., Thapa S., Mardoukhi Y., Chechkin A.V., Metzler R. Time averages and their statistical variation for
the Ornstein-Uhlenbeck process: Role of initial particle distributions and relaxation to stationarity. Physical
Review E 98, 0(2018) 22134.

10. Chechkin A., .M. Sokolov I.M. Random Search with Resetting: A Unified Renewal Approach. Physical Review
Letters 121 (2018) 050601.

11. Gajda J., Wylomanska A., Kantz H., Chechkin A.V, Sikora G. Large deviations of time-averaged statistics for
Gaussian Processes. Statistics and Probability Letters 143, (2018) 47-55.

12. Molina-Garcia D., Sandev T., Safdari H., Pagnini G., Chechkin A., Metzler R. Crossover from anomalous to
normal diffusion: truncated power-law noise correlations and applications to dynamics in lipid bilayers. New
Journal of Physics 20, (2018) 103027.

13. Gomes D.R., Turkin A.A., Vainchtein D.I., De Hosson J. Th. M. On the fabrication of micro- and nano-sized
objects: the role of interstitial clusters, J. Mater. Sci. 53 (2018) 7822-7833.

14. Gomes D.R., Turkin A.A., Vainchtein D.I., De Hosson J. Th. M. On the mechanism of ion-induced bending of
nanostructures, Appl. Surf. Sci. 446 (2018) 151-159.

15. Gomes D.R., Turkin A.A., Vainchtein D.I., De Hosson J. Th. M. Ion-induced bending of nanoporous gold thin
films: a modelling approach, Appl. Surf. Sci. (npuiinsiTo 10 IPyKYy)

16. Kamada H, Shebeko O., Arslanaliev A., Wita H., Golak J., Skibinski R., Stepanova M., Yakovlev S. Applications of
the Kharkov potential in the theory of nuclear forces and nuclear reactions, In: Problems of Atomic Science and
Technology, ser. Nuclear Physics Investigations, 3(115), 2018, 3-8.

17. Korasip B. B., Capponos A. C. PoxxzeHre b-KBapKOB B IPOTOH-TIPOTOHHOM PacCesiHUM Ha Bosibiom agpoHHOM
kosnangepe. XVI Kondepennus no puanke BHICOKAX SHEPTul, spepHoit pusuke u yckoputessm 20 mapTa — 23
mapTa 2018 roga, HHL XOTU, XapbKoB.

18. Kotzsip B. B. MHTerpaspHble c€4eHUs POXKIEHNS OYaPOBAHHBIX 6APMOHOB B CTOJIKHOBEHUSIX ITPOTOHOB Ha LHC.
XVI Kondepennus 1o Gpusnke BbICOKUX SHEPTUH, siepHON Ppusuke u yckopuresnsam 20 mapta - 23 mapra 2018 roza,



HHILI X®TH, XappKOB.

19. Kotlyar V. Mechanisms of open charm and beauty production at the LHC energies (UA9 - LHCb collaboration).
“CERN-Ukraine Cooperation: Current State and Prospects” to the 100th Anniversary of the National Academy of
Sciences of Ukraine” May 15 - 17, 2018, ISMA, Kharkov

20. Chechkin A. Fractional diffusion equations of distributed order. Int. Workshop “Fractional calculus and
applications”. Potsdam, 6 - 7th September 2018 (invited talk).

21. Chechkin A. From continuous time random walk to the generalized diffusion equations (physicist’s point of
view). 9th Int. Workshop AMADE-2018 “Analytical Methods of Analysis and Differential Equations”. Minsk,
September 10-14, 2018 (plenary talk).

22. Chechkin A. Wonderful world of random walks: from Lucretius’ “De Rerum Natura” to optimal search strategies.
12th International Conference of the Society of Physicists of Macedonia. Ohrid, September 27-30, 2018 (plenary
talk).

23. Chechkin A. From first passage and arrival for alpha-stable random motion to efficiency and reliability for Lévy
flight random search. CECAM Int. Workshop “Next step in random walks: Understanding mechanisms behind
complex spreading phenomena”. Tel Aviv, October 8 - 11th, 2018 (invited talk).

24. Chechkin A. Brownian yet non-Gaussian diffusion in heterogeneous medium. Venice meeting on Fluctuations in
small complex systems IV. Venezia, October 14 - 18th , 2018 (invited talk).

25. Chechkin A. Brownian yet non-Gaussian diffusion in heterogeneous medium. Int. Workshop “Methods and
Problems in Mathematical Physics”. Bologna, 19th October 2018 (invited talk).

26. Chechkin A. Brownian yet Non-Gaussian: Diffusing Diffusivity versus Heterogeneous Models. The 2nd Int.
Symp. on Operational Methods in Fractional Dynamics. Krakow, November 11-15, 2018 (invited talk).

27. Chechkin A. From continuous time random walk to the generalized diffusion equations (physicist’s point of
view). 5th International Conference “Function spaces. Differential operators. Problems of mathematical education”.
Moscow, November 26-29, 2018 (invited talk).

28. Kamada H., Shebeko O., Arslanaliev A., Wita H., Golak J., Skibinski R., Stepanova M., Yakovlev S., Relativistic
Faddeev calculations for nucleon-deutron scattering with the Kharkov potential, In: Proc. The 22nd Int. Conf. Few-
Body Physics, July 2018, Caen, France.

29. Arslanaliev A., Kostylenko Y, Wita H., Golak J, Skibinski R., Shebeko O. QED in the Clothed-Particle
Representation, In: Proc. The 22nd Int. Conf. Few-Body Physics, July 2018, Caen, France.

30. Arslanaliev A., Shebeko O., A Fresh Look at Treatment of Radiative Capture in Nuclear Reactions: Applications
to the Alpha-Alpha Bremsstrahlung, In: Proc. The 22nd Int. Conf. Few-Body Physics, July 2018, Caen, France.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
bakai1 Osnekcanap CrenaHoBu4
(m. @.-m. H., 01.04.02)

Bopucenko Onekcangp OnekciiioBuy
(. ¢.-m. H.)

Kotnap Bonogumup BikropoBud
JlaBpoBa 'asinna MukosaiBHa
JlazapeB Mukosa [1aBioBuy

(. ¢.-m. H.)

Onekcievykid MuKoJsia BacuinboBruy
(k. ¢.-m. H.)

CrenanoBcbkuil I0pii1 [leTpoBuy
(k. d.-m. H.)

Typkin AHaTosit ApkaziioBud

(0. d.-m. H., 01.04.02)

dateeB Muxaiino [leTpoBuy

(k. ¢.-m. H.)

Yeuxkin Osnekciil BikropoBuy

(0. d.-M. H.)

[lle6exo Onexkcanap Bikroposuu

(o. d.-m. H.)

BignoBigasibHUH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

llynsra Mukosa ®enopoBuy
I.d.-M. H.

Bopucenko O. O.

+38 (057) 335-62-03




